I felt very honored when I received the invitation to share my impressions about the future trends in power systems related to instrumentation and measurement. It is a privilege to share my opinions about the evolution of my research area with people from a broad spectrum of research and industry fields. Therefore, I would first like to express my sincere thanks to Irina who gave me this opportunity. In this article, I will try to describe how the presence of synchronized measurement technology (SMT) and the installation of phasor measurement units (PMUs) in power systems will evolve the contemporary power system control centers and the requirements that need to be considered for achieving this evolution. The invention of the PMU, the key element of SMT, is a landmark in the history of power systems. The first PMU was invented in 1988 by Dr. Arun Phadke and Dr. James S. Thorp at Virginia Tech. Until then, measurements that were used in the control center (the so-called conventional measurements) for monitoring the power system operation were measurements of power, voltage and current magnitude. The conventional measurements were reported asynchronously in a time interval of 2-5 s. Such a time interval was limiting the capabilities of the power system operators to monitor the operation of the power systems in real time. The advent of PMU has brought a new era in the field of power system monitoring and has defined the future trend of applications that the power-system control center will accommodate. Measuring features such as the fast reporting rate (50-100 measurements/s), synchronization of measurements through GPS signals, measurements of frequency and frequency rate of change, and the provision of phase measurements (instead of only magnitude measurements) were enough to set the SMT and consequently the PMU as the key enablers for the real-time monitoring of power systems.
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Initially, electric utilities deployed PMUs in an incremental fashion, mainly for economic reasons; however, in recent years, the number of PMUs in the power system has significantly increased. In 2016, the U.S. Department of Energy announced that the PMUs in North American power systems (that serve approximately 88% of the total U.S. electricity demand) were increased from 166 in 2009 to 1700 in 2015, making most of the North American power system observable by PMU measurements. I personally believe that in the near future, most of the power systems will be completely observable by PMUs (i.e., the operating condition of the power systems will be available through PMU measurements), following the example of the U.S. In these cases, the power-systems' control centers will be restructured, and the wide area monitoring (WAM) system will substitute for the contemporary supervisory control and data acquisition (SCADA) system. The tools that will be accommodated in the WAM system will base their operation solely on PMU measurements, while the power system operators will have real-time visualization of what actually happens to the power system. Several applications of the WAM system with real time capabilities such as the dynamic state estimator, phase angle monitoring, oscillation detection and monitoring, and voltage stability are expected to:
◗ significantly enhance the reliability of the power systems by decreasing the number of blackouts and power cuts; ◗ enable the cost efficient operation of the power systems; and ◗ significantly increase the penetration of renewable energy sources in the power systems. Undoubtedly, the presence of SMT in power systems is very beneficial both for the electric utilities and the end-users. However, electric utilities should invest in the renovation of the substations' infrastructure for exploiting the capabilities of the PMU measurements. High accuracy class instrument transformers should be connected to the PMUs for introducing small errors to the PMU measurements, and communication infrastructure should be upgraded to support the real-time reporting rate of the PMUs, while big data solutions should be used in future WAM systems to handle the huge amount of data that arrive to the control center. In general, the infrastructure of the power systems should be modernized for supporting SMT and evolving the contemporary SCADA systems.
In conclusion, I strongly believe that SMT is a blessing for power systems. It expands the capabilities and the flexibility of the power system operators to react promptly in emergency situations, and it increases the reliability and security of the power systems. These are very important characteristics for such a critical infrastructure as the electricity network. In the future, power systems are expected to experience unprecedented changes in structure and operation, and I believe that SMT will be a part of those important changes. 
